The thyroid is an endocrine gland situated in the infrahyoid compartment of neck in a space outlined by muscle, trachea, esophagus, carotid arteries and jugular veins. Though nodular thyroid disease is relatively common, thyroid cancer is rare and accounts for less than 1% of all malignancies indicating that overwhelming majority of thyroid nodules are benign.
INTRODUCTION
Thyroid is an endocrine gland. It lies against C5 to T1 vertebral levels. 1 4-7% of adult population has palpable thyroid nodule. 2, 3 Exposure to ionizing radiation increases the incidence. 4, 5 In autopsy 50% adults >60y have thyroid nodule. 6 Thyroid cancer is however rare and accounts for less than 1% of all malignancies. 7 About 80% of nodular thyroid disease is due to hyperplasia of the gland. 8 Many cystic thyroid lesions are hyperplasic nodules having liquefactive degeneration. In the course, calcification, which is often coarse may occur. 9, 10 Though initially isoechoic, as the size of the mass increases, it may become hyperechoic, owing to the numerous interfaces between cells and colloid substance. 9, 11 The approximate prevalence of malignant nodule sare: Papillary carcinoma 75-90% 7, 12 , Follicular carcinoma 5-15% 7 , Medullary carcinoma 5%, Lymphoma 4% and Anaplastic carcinoma <2% . 13 Of these, papillary and follicular carcinomas have best prognosis whereas anaplastic carcinoma has worst prognosis. 14 Other indicators of poor prognosis are male sex and age <20 years or >65 years. 15 Papillary carcinoma is a predominant histologic type in those who had previous radiation exposure (85-90%). 16 High iodine intake predisposes to papillary carcinoma but follicular carcinoma is more common in area with low iodine content. 17 It has been previously thought that most papillary carcinoma of thyroid less than 10 mm in maximal diameter have low risk of metastases. 18, 19 But occult papillary carcinoma of the thyroid as small as 2 mm has been shown in some studies to have already metastasized to cervical nodes. [18] [19] [20] [21] The purpose of this study was to assess the sonographic characteristics in a solitary thyroid nodule and predict risk of malignancy.
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METHODS
It was a prospective study carried out in a tertiary care hospital. Patients with solitary thyroid nodule referred for US evaluation were studied. USG of the neck was carried out with 7.5 MHZ probe. The nodules were interpreted with respect to vascularity, echostructure and calcification. Under sonographic guidance, FNA was performed by using 23 G needle with standard technique using suction aspiration and slides sent for cytological evaluation. The specific diagnosis for each case was confirmed by cytologic examinations. Statistical analysis was performed using SPSS software version 10.0 and statistical calculations were performed with Chi square, Fisher exact and independent samples t tests.
Data associations were considered statistically significant at P<0.005.
RESULTS
Out of 66 patients, four were subsequently excluded because they didn't fulfill the inclusion criteria. The sonographic features of all nodules were obtained by high resolution USG and FNA was subsequently performed in all of them. Specimens were immediately sent for cytology examination. FNA was considered gold standard.
Of the 62 patients, 47 (75.8%) were females and 15 (24.2%) were males. Among 56 benign nodules, 45 (80.4%) were in Females and 11 (19.6) were in male. Among 6 malignant nodules, 4(66.7%) were in males and 2 (33.3%) were in females.
Result shows 5 malignant nodules (83.3%) were solid whereas 1 malignant nodule (16.7%) was complex with solid predominance. All 4 cystic nodules (7.1%) were benign. All complex nodules with predomint cystic components were also benign.
One malignant nodule (16.7%) had snow storm type of microcalcification. None of the benign nodules had microcalcification. Nodule having microcalcification was malignant.
Findings showed that all malignant nodules (100%) had increased internal vascularity whereas benign nodules were variable in internal vascularity. Hence, validity of these parameters was tested and the results are given below: Evaluation of thyroid nodule by FNA has been the gold standard. The overall accuracy of FNA exceeds 95%, therefore it is currently the most accurate and cost effective method for initial evaluation of nodular thyroid disease. As thyroid nodule is shown by USG in 30-50% of general population and less than 5-6.5% of these are malignant 20 , subjecting every patient with thyroid nodule to invasive procedure (FNA) would be a costlier venture. Evaluation of thyroid nodule primarily by FNA is common in North America and Northern Europe. In other European countries and Japan where goiter has a very high prevalence, the initial evaluation relies on radionuclide and sonographic imaging, owing to the need to select those nodules that must undergo FNA. 1 In this study 66 patients from different parts of the country were studied by their sonographic characteristics including color Doppler. Four patients were subsequently excluded making total cases of 62 for further analysis. Each characteristic was evaluated individually and in combination to determine sensitivity, specificity, positive predictive value and negative predictive value in a malignant nodule. They were then subjected for FNA. Specimen was immediately sent for cytopathologic study.
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Figure 1: Distribution Of Macrocalcification In Benign Vs Malignant Nodules
Tumour type
Out of 62, 56 nodules (90.4 %) were benign and 6 nodules (9.6%) were malignant.
The prevalence of malignant nodule in this study resembles to the prevalence as shown by the study of Enrico papini et al 20 (9.2%). 47 (75.8%) were female and 15 (24.2%) were male. Among 56 benign nodules, 45 (80.4%) were in females and 11 (19.6) were in male. Among 6 malignant nodules, 4(66.7%) were in males and 2 (33.3%) were in females.
The mean size of benign and malignant nodules was 3.04 cm (SD 1.29) and 3.00 cm (SD 0.89) respectively with no significant difference. The largest size group was 2-3cm in benign nodules (23, 41.1%). Malignant nodules had the size range of 1-4 cm.
The mean age of patient with benign and malignant nodules was 47.93 years (SD 13.15) and 48.06 years (SD 13.09) with no significant difference.
The most common benign nodule was colloid goiter (50 of 56, 89.2%) with or without degeneration and most common malignant nodule was papillary carcinoma,( 5 of 6, 83.3%). These figures resemble to the prevalence of 80% of colloid goiter. The prevalence of papillary carcinoma also closely resembles to the general prevalence of papillary carcinoma of 75%-90% . 7, 12 In this study the sonographic characteristics of the nodule were studied according to internal echostructure (solid, cystic, predominantly solid and predominantly cystic), presence or absence of calcification (macrocalcification and microcalcification) and intranodular vascularity (no color flow,<25%, 26-50%, 51-75% and >75%). The cytopathologic finding was regarded as either benign or malignant. NJR VOL 7 No. 1&2 ISSUE 10 Jan-Jun, Jul-Dec; 2017
EVALUATION OF ECHOSTRUCTURE
In this study 5 malignant nodules (83.3%) were solid whereas 1 malignant nodule(16.7%) was complex with solid predominance.
Solid echostructure as a single parameter, had sensitivity, specificity, positive predictive value and negative predictive value of 83.3%, 66.1%, 20.8% and 97.4% respectively to predict malignancy, with P value of 0.028 but after performing binomial logistic regression analysis P value increased to 0.135. This result is close to the study by Enrico papini et al 20 which showed 87% of the malignant nodules which were solid and hypoechoic.
Study by Jason D.Janniculi et al 22 showed most of the malignant nodules were predominantly solid (85.3%) or mostly solid with cystic regions (11.8%).
This result contradicts to the study performed by Mary C.Frates et al 23 which showed 13 of 32 malignant nodules (40.1%) to be solid. All the 4 cystic nodules (7.1%) were benign. All nodules with predominantly cystic components were also benign (P-value: 0.101).
EVALUATION OF CALCIFICATION
This study showed that none of the benign nodules had microcalcification.1 malignant nodule (16.7%) had snow storm type of microcalcification. Nodule having microcalcification was malignant (P-value: 0.097). However this result was statistically insignificant. Eighteen benign nodules (32.2%) and 4 malignant nodules (66.7%) had macrocalcification. All macrocalcification in malignant nodules were coarse. Macrocalcification was not present in 37 benign nodules (66.1%) and 2 malignant nodules (33.3%). So 5 of 6 (83.4%) malignant nodules had calcification. Taking coarse macrocalcification as a single parameter, it had sensitivity, specificity, positive predictive value and negative predictive value of 66.7%, 85.8%, 33.3% and 100% respectively to predict malignancy with P value of 0.011. But after binomial logistic regression analysis, P value was 0.051. Snow storm microcalcification as a single parameter to predict malignancy, it had sensitivity, specificity, positive predictive value and negative predictive value of 83.3%, 100%, 100% and 91.8% respectively but the result was statistically insignificant with P value of 0.097 and 0.189 without and with binomial logistic regression analysis respectively.
Study by Jason D. Janniculi et al 22 showed calcification in 12(35.3%) of 34 malignant nodules of which 5(41.7%) of 12 calcified malignant nodules had snow storm type of calcification which was present in 1(20%) of 5 calcified malignant nodules in present study. The study by Enrico papini et al 20 showed that presence of microcalcification had the highest specificity for malignancy (95%).But it had very low sensitivity (29.0%).
EVALUATION OF INTERNAL VASCULARITY
In this study all 6 malignant nodules (100%) had internal vascularity which was <25%(grade I). whereas benign nodules were variable in internal vascularity. Twenty seven benign nodules(48.2%) had no vascularity. Two benign nodules(3.6%) had 51-75% internal vascularity.7 of the 56 benign nodules(12.5%) had vascularity of grade II (26-50%). 20 benign nodules(35.7%) had internal vascularity of grade I (<25%).P-value: 0.027.
As a single parameter to predict malignancy, internal vascularity of grade I had sensitivity, specificity, positive predictive value and negative predictive value of 100%,64.3%,23.1% and 100% respectively with P value of 0.004. However after binomial logistic regressin analysis, P value was 1.000.
Many studies in the past showed that greater the degree of internal vascularity, the more the likelihood of malignancy. However study carried out by Jason D. Janniculi et al 22 showed that the increased internal vascularity was more common in benign nodules than in malignant nodules. In their study, 3 of 36(8.3%) benign nodules showed internal vascularity >75%(grade 4),none of the malignant nodules in their study showed internal vascular flow >50%.only 20.6% malignant nodules showed internal vascular flow >25%.69.4% of benign and 64.7% of malignant nodules showed no internal vascular flow. The sensitivity and specificity of intranodular vascularity were 80.8% and 74.2% respectively. 
CONCLUSION
This study has shown that colloid goiter is the commonest benign diagnosis whereas papillary carcinoma is the commonest malignancy. Malignant nodules are solid or predominantly solid whereas cystic and predominantly cystic nodules are likely to be benign. Macrocalcification is not helpful to differentiate benign from malignant nodule. However snowstorm calcification makes a nodule likely to be malignant whereas egg shell calcification is characteristic for benign nodule.
